# 



SEQUENCE LISTING 



<110> Novo NordV.sk A/S 



;120> Novel Proteases And Variants Thereof 



:130> 5665.204-WO 



<14 0> 

< ]. A 1 > 

<15 0> PA 1999 01212 
<151> 1999-08-31 

<150> PA 1999 01500 
<151> 1999-10-20 

<160> 45 



<170> Patentln Ver. 2.1 

<210> 1 

<211> 948 

<212> DNA 

<213> Bacillus lichenif ormis 

<220> 
<221> CDS 
<222> (1) . . (948) 

<220> 

<221> rnat_peptide 
<222> (283) . . (948) 

<220> 

<221> sig_peptide 
<222> (1) . . (93) 
<223> pro_peptide 

<400> 1 

ttg gtt agt aaa aag agt gtt aaa cga gbt ttg ate aca ggt etc att 
Leu Val Ser Lys Lys Ser Val Lys Arg Gly Leu lie Thr Gly Leu lie 
-90 -as -80 




48 



ggt att tct att tat tct tta ggt atg cat ccg gee caa gec gcg cca 
Gly lie Ser lie Tyr Ser Leu Gly Met Hia Pro Ala Gin Ala Ala Pro 
-75 -70 \ -65 



96 



teg cct cat act cct gtt tea age gat cctitca tac aaa gcg gaa aca 
Ser Pro His Thr Pro Val Ser Ser Asp ProlSer Tyr Lys Ala Glu Thr 
-60 -55 \ -50 



144 



teg gtt act tat gac cca cac att aag age gat caa tac ggc ttg tat 
Ser Val Thr Tyr Asp Pro His lie Lys Ser Asp Gin Tyr Gly Leu Tyr 
-45 -40 \ -35 



192 



tea aaa gcg ttt aca ggc acc ggc aaa gtg a at gaa aca aag gaa aaa 
Ser Lys Ala Phe Thr Gly Thr Gly Lys Val Asn Glu Thr Lys Glu Lys 
-30 -25 -2& -15 



240 



gcg gaa aaa aag tea ccc gee aaa get cct tac\agc att aaa teg gtg 
Ala Glu Lys Lys Ser Pro Ala Lys Ala Pro Tyr Ver lie Lys Ser Val 
-10 -5 \ -11 



288 



1 



# 



att ggt tct gat* gat egg aca agg gtc acc aac aca acc gca tat ccg 
lie Gly Ser Asp\ Asp Arg Thr Arg Val Thr Asn Thr Thr Ala Tyr Pro 
5 \ 10 15 



336 



tac aga gcg ate gst t cat att tea age age ate ggt tea tgc acc gga 
Tyr Arg Ala lie Val His lie Ser Ser Ser lie Gly Ser Cys Thr Gly 
20 \ 25 30 



384 



tgg atg ate ggt ccg ^aaa acc gtc gca aca gec gga cac tgc ate tat 432 

Trp Met lie Gly Pro Dys Thr Val Ala Thr Ala Gly His Cys lie Tyr 

35 ^0 45 50 

gac aca tea age ggt tea ttt gee ggt aca gee act gtt teg ccg gga 480 

Asp Thr Ser Ser Gly SerAPhe Ala Gly Thr Ala Thr Val Ser Pro Gly 
55 \ 60 65 



egg aac ggg aca age tat cat tac ggc tea gtt aaa teg acg cgc tac 
Arg Asn Gly Thr Ser Tyr Pro Tyr Gly Ser Val Lys Ser Thr Arg Tyr 
70 \ 75 80 



ttt att ccg tea gga tgg aga >agc gga aac acc aat tac gat tac gga 
Phe lie Pro Ser Gly Trp Arg Ser Gly Asn Thr Asn Tyr Asp Tyr Gly 
85 ^90 95 



\ 



gca ate gaa eta age gaa ccg ats ggc aat act gtc gga tac ttc gga 
Ala lie Glu Leu Ser Glu Pro IleXdy Asn Thr Val Gly Tyr Phe Gly 
100 105 \ 110 



528 



576 



624 



tac teg tac act act tea tea ctt gtt ggg aca act gtt acc ate age 
Tyr Ser Tyr Thr Thr Ser Ser Leu VaV Gly Thr Thr Val Thr lie Ser 
115 120 \ 125 130 



672 



ggc tac cca ggc gat aaa aca gca ggc aca caa tgg cag cat tea gga 

Gly Tyr Pro Gly Asp Lys Thr Ala Gly fer Gin Trp Gin His Ser Gly 

135 l\o 145 

ccg att gee ate tec gaa acg tat aaa ttg. cag tac gca atg gac acg 

Pro lie Ala lie Ser Glu Thr Tyr Lys Leu\Gln Tyr Ala Met Asp Thr 

150 155 \ 160 



720 



768 



tac gga gga caa age ggt tea ccg gta ttc g^a caa age age tec aga 
Tyr Gly Gly Gin Ser Gly Ser Pro Val Phe G%u Gin Ser Ser Ser Arg 
165 170 \ 175 



816 



acg aac tgt age ggt ccg tgc teg ctt gee gta\cac aca aat gga gta 
Thr Asn Cys Ser Gly Pro Cys Ser Leu Ala Val Vis Thr Asn Gly Val 



180 



185 



tac ggc ggc tec teg tac aac aga ggc acc egg 
Tyr Gly Gly Ser Ser Tyr Asn Arg Gly Thr Arg 
195 200 205 



190 

•V 

lie 



aca 
Thr 



aaa gag 
Lys Glu 



gtg 
Val 
210 



864 



912 



ttc gac aat ttg acc aac tgg aaa aac age gca caa 
Phe Asp Asn Leu Thr Asn Trp Lys Asn Ser Ala Gin 
215 220 



948 



<210> 2 

<21i> 316 

<212> PRT 

<213> Bacillus lichenif ormis 



<400> 2 

Leu Val Ser Lys Lys Ser Val Lys Arg Gly Leu lie Thr\Gly Leu lie 
-90 -85 \ -80 



2 



Ser Pro His 
-60 

Ser Val Thr 
-45 

Ser Lys Ala 
-30 



lie T y r 
-75 

\hr Pro 



Pro His 
-40 

Gly Thr 
-25 

Pro Ala 



Gly Met His 
-70 

Ser Asp Pro 
-55 

lie Lys Ser 
Gly Lys Val 



Lys Ala Pro 
-5 

Arg Val Thr 
10 

Ser Ser Ser 



Val Ala Thr 



Ala Gly Thr 
60 



Pro Ala 



Ser Tyr 



Asp Gin 
-35 

Asn Glu 
-20 

Tyr Ser 



He Gly 
30 

Ala Gly 
45 



Val Lys 



Thr Val 
110 




Gin Ala Ala Pro 
-65 

Lys Ala Glu Thr 
-50 

Tyr Gly Leu Tyr 



Thr Lys Glu Lys 
-15 

He Lys Ser Val 
-1 1 



Asn Thr Thr Ala Tyr Pro 
15 



Ser Cys Thr Gly 



His Cys He Tyr 
50 



Ala Thr Val Ser Pro Gly 
65 



Ser Thr Arg Tyr 
80 



Thr Asn Tyr Asp Tyr Gly 
95 



Ala He Glu 
100 

Tyr Ser Tyr 
115 

Gly Tyr Pro 
Pro He Ala 



Tyr Gly Gly 
165 

Thr Asn Cys 
180 

Tyr Gly Gly 
195 

Phe Asp Asn 



He Ser 
150 

Gin Ser 



Ser Gly 



Leu Thr 
215 



Tyr Asn 
200 

Asn Trp 



Gly Tyr Phe Gly 



Val Thr He Ser 
130 

Gin His Ser Gly 
145 

Ala Met Asp Thr 
160 

Ser Ser Ser Arg 
175 

Thr Asn Gly Val 



Thr Lys Glu Val 
210 



<210> 3 

<211> 1026 

<212> DNA 

<213> Bacillus halmapalus AA513 



3 



<221> CD^S 
<222> 



1026) 




<220> 

<221> mat_p^ptide 
<222> (361) A. (1026) 



<220> 

<221> sig_pept^.de 

<222> (1)7. (781 

<223> Pro-pepti^e (79) 



ggg att eta tec cca 
Gly lie Leu Ser Pro 
-100 




(360) 



<400> 3 

atg aaa eta eta tta aaa ctt act ttt gta tgc ata ttt atg tta agt 

Met Lys Leu Leu LeVi Lys Leu Thr Phe Val Cys lie Phe Met Leu Ser 

-120 \-115 -110 -105 



ta aac gca act caa get gag act ctt act aaa 
al Asn Ala Thr Gin Ala Glu Thr Leu Thr Lys 
-95 -90 



tta aat aaa ata agt cag aag cag gaa cca tea tat aaa eta gat gaa 
Leu Asn Lys lie Ser GlnVLys Gin Glu Pro Ser Tyr Lys Leu Asp Glu 
-85 \ -80 -75 



48 



96 



144 



gaa atg gat tat gtt eta att gat ttg gaa aca caa tct gaa teg att 
Glu Met Asp Tyr Val Leu lie Asp Leu Glu Thr Gin Ser Glu Ser lie 
-70 \ -65 -60 



192 



att teg ata gga gat aat ace \ g at ttg gga gat caa teg ttt act tct 
lie Ser lie Gly Asp Asn Thr Asp Leu Gly Asp Gin Ser Phe Thr Ser 
-55 -50 \ -45 



240 



tta ggg aag gtg gga cat gga gaa ctt gag aaa att aac tta gaa gaa 
Leu Gly Lys Val Gly His Gly Glu Leu Glu Lys lie Asn Leu Glu Glu 
-40 -35 \ -30 -25 



288 



ttt cgt aat cct aat tta aca gta *gta gac ccg tta aca cgt aag cct 
Phe Arg Asn Pro Asn Leu Thr Val val Asp Pro Leu Thr Arg Lys Pro 
-20 \ -15 -10 



336 



att gaa caa aaa ate age cct ttt gtt gtt ata ggc gat gat ggg aga 
lie Glu Gin Lys lie Ser Pro Phe Val\ Val lie Gly Asp Asp Gly Arg 
-5 -1 l\ 5 



384 



aga caa gtt caa aat act tct ttc atg oca ttt cgt gca ctt act tat 
Arg Gin Val Gin Asn Thr Ser Phe Met Pro Phe Arg Ala Leu Thr Tyr 
10 15 \ 20 



432 



att gag ttt gga aac ctt aca agt aca tgg\agt tgt tct gga ggt gtg 

lie Glu Phe Gly Asn Leu Thr Ser Thr Trp Ser Cys Ser Gly Gly Val 

25 30 \35 40 

att gga aca gat tta gtt gtt act aat gca caft tgt gta gaa ggt tct 

lie Gly Thr Asp Leu Val Val Thr Asn Ala HisXcys Val Glu Gly Ser 

45 50 \ 55 



480 



528 



gtg tta gca ggt act gta gtt cct ggt atg aac aat agt cag tgg gca 
Val Leu Ala Gly Thr Val Val Pro Gly Met Asn Asn Ser Gin Trp Ala 
60 65 \ 70 



576 



tat ggg cat tat agg gtt act cag att ate tac cct gat caa tac aga 
Tyr Gly His Tyr Arg Val Thr Gin lie lie Tyr Pro A N sp Gin Tyr Arg 
7 5 8 0 kb 



624 



aat aac ggt get tea gag ttt gat tat get ata ctt aga\ gta gca cct 



672 



4 



90 



105 



^10 



aca gaa aca gga act gt 
Thr Glu Thr Gly Thr Ve 
125 



140 



155 



Phe 
95 


Asp 


Tyr 


Ala 


He 


Leu 
100 


Arg 


Val 


Ala 


Pro 




att 
He 


gga 
Gly 


aac 
Asn 


aga 
Arg 


get 
Ala 
115 


gga 
Gly 


att 
He 


tta 
Leu 


tc t 
Ser 


ttt 
Phe 
12 0 


720 


aac 
Asn 


gaa 
Glu 


aa t 
Asn 


act 
Thr 
130 


ttt 
Phe 


eta 
Leu 


aga 
Arg 


acg 
Thr 


tat 
Tyr 
135 


gga 
Gly 


768 


tea 
^Ser 


gag 
Glu 


aca 
Thr 
145 


aaa 
Lys 


t ta 
Leu 


att 
He 


tc t 
Ser 


ttg 
Leu 
150 


tgg 
Trp 


gga 
Gly 


816 


gaa 
Ale 


ttt 
Phe 
160 


ttg 
Leu 


ca t 
His 


cga 
Arg 


gac 
Asp 


eta 
Leu 
165 


ctg 
Leu 


ttc 
Phe 


tac 
Tyr 


864 



aat atg gac ace tat ttt ggt taa tea ggt tct cct gta tta aac age 
Asn Met Asp Thr Tyr Phe Gly Gin Ser Gly Ser Pro Val Leu Asn Ser 
170 175 \ 180 



gta gat tea atg gtt gcg gtt cat aat gca ggg tat ate gtt ggt ggt 
Val Asp Ser Met Val Ala Val His\ Asn Ala Gly Tyr He Val Gly Gly 
185 190 \ 195 200 



912 



960 



aat agg gaa att aat ggt ggt cct a x aa ate aga aga gat ttt aca aac 
Asn Arg Glu He Asn Gly Gly Pro L^rs He Arg Arg Asp Phe Thr Asn 
205 \ 210 215 



1008 



tta ttt aat caa atg aac 
Leu Phe Asn Gin Met Asn 
220 



1026 



<210> 4 
<211> 342 
<212> PRT 

<213> Bacillus halmapalus AA513 



<400> 4 

Met Lys Leu Leu Leu Lys Leu Thr 
-120 -115 



Phe Val Cys lie Phe Met 
-110 



Leu Ser 
-105 



Gly lie Leu Ser Pro Val Asn Ala 
-100 



Thr Gin 
-95 



AlaXGlu Thr Leu 



Thr Lys 
-90 



Leu Asn Lys He Ser Gin Lys Gin 
-85 



Glu Pro 
-80 



Ser T^r Lys Leu Asp Glu 
-75 



Glu Met Asp Tyr Val Leu He Asp Leu Glu 
-70 -65 



Thr Gln\ Ser Glu 
60 



Ser He 



He Ser He Gly Asp Asn Thr Asp Leu Gly 
-55 -50 



Asp Gin Ser Phe 
-45 



Leu Gly Lys Val Gly His Gly Glu 
-40 -35 



Leu Glu 



A 



Lys He Asm Leu 
-30 \ 



Thr Ser 



Glu Glu 
-25 



Phe Arg Asn Pro Asn Leu Thr Val Val Asp 

-20 -15 

He Glu Gin Lys He Ser Pro Phe Val Val 

-5 -1 1 



Pro Leu Thr ¥\rg 



He Gly Asp A 
5 



Lys Pro 
-10 

Gly Arg 



5 



Arg Gin 
10 

lie Glu 
25 

He Gly 



Val Leu 



Tyr Gly 



Asn Asn 
90 

Asp Ser 
105 

Thr Glu 



Tyr Pro 



Met Val 



Asn Met 
170 

Val Asp 
185 



Asn Thr 



Asn Leu 
30 



Ser Phe 
15 



Met Pro 



Thr Ser Thr Trp 



Val Thr 



Asn Ala 
50 

Gly Met 
65 



Asn Arg Glu He 




Phe Arg Ala Leu Thr Tyr 
20 



Gly Arg 
155 

Asp Thr 



Ser Met 



Ser Cys Ser Gly 
35 

His Cys Val Glu 



Asn Asn Ser Gin 
70 

Tyr Pro Asp Gin 
85 

lie Leu Arg Val 
100 

Ala Gly He Leu 
115 

Phe Leu Arg Thr 



Leu He Ser Leu 
150 

Arg Asp Leu Leu 
165 



Gly Val 
40 

Gly Ser 
55 

Trp Ala 

Tyr Arg 

Ala Pro 

Ser Phe 
120 

Tyr Gly 
135 

Trp Gly 
Phe Tyr 



Ser Pro Val Leu Asn Ser 
180 



Val Ala 
190 

Asn Gly 
205 



Gly Pro 



Lys He 
2lY) 



Gly Tyr He Val 
195 

Arg Arg Asp Phe 



Gly Gly 
200 

Thr Asn 
215 



Leu Phe 



Asn Gin 
220 



Met Asn 



<210> 5 
<211> 942 
<212> DNA 

<213> Bacillus lichenif ormis AC116 

<220> 

<221> CDS 

<222> ( 1) . . (942) 

<220> 

<221> mat_peptide 
<222> (277) . . (942) 



<220> 

<221> sig__pept ide 

<222> (1) . . (87) 

<223> pro-peptide (88) 



(276) 



<400> 5 

atg gcg aaa aat ggt gtt tea cgc gtt ttc att gec gga etc ate gga 
Met Ala Lys Asn Gly Val Ser Arg Val Phe He Ala Gly Leu Ile\Gly 
-90 -85 -80 



48 



6 



att tct att ttti tct teg ggc att tac tct gca caa get gca tea teg 
He Ser He Phe\ Ser Ser Gly He Tyr Ser Ala Gin Ala Ala Ser Ser 
-75 \ -70 -65 



ccg cat ace cca 
Pro His Thr Pro 
-60 




jtc tec age gac cct teg tac aag ccc ggc tec ace 
S^al Ser Ser Asp Pro Ser Tyr Lys Pro Gly Ser Thr 
-55 -50 ' -45 



tat gat ccc aac ata aaa att gac aat aac ggc gca tat teg aaa gec 

Tyr Asp Pro Asn IleyLys He Asp Asn Asn Gly Ala Tyr Ser Lys Ala 

-40\ -35 -30 

ttc gaa gga ace gga a6a ccc ggc ggc tec gtt cag gee aaa ccg aaa 

Phe Glu Gly Thr Gly Thr Pro Gly Gly Ser Val Gin Ala Lys Pro Lys 

-25 \ -20 -15 

aaa gaa teg ccc gee ggc <"£cg cct tac age cct aaa teg gta ate ggc 

Lys Glu Ser Pro Ala Gly PVo Pro Tyr Ser Pro Lys Ser Val He Gly 

-10 \ -5 -1 1 

tea gat gaa egg aca agg gtg\act gat aca acg gee ttt cca tac aga 

Ser Asp Glu Arg Thr Arg Val Vhr Asp Thr Thr Ala Phe Pro Tyr Arg 

5 10 \ 15 20 



gca ate gtc cat att tea age ac 
Ala He Val His He Ser Ser Sei 
25 




ate ggc tea tgc aca ggc tgg ctg 
He Gly Ser Cys Thr Gly Trp Leu 
30 35 



ate gga ccg aaa acg gta gca acg g^cc ggg cac tgc gtc tat gac acg 
lie Gly Pro Lys Thr Val Ala Thr Ala Gly His Cys Val Tyr Asp Thr 
40 4b 50 



96 



144 



192 



240 



288 



336 



384 



432 



gca age cga tea ttc gcg gga acc gccXacc gtt tec ccg gga cga aac 
Ala Ser Arg Ser Phe Ala Gly Thr AlaVThr Val Ser Pro Gly Arg Asn 
55 60 \ 65 



480 



ggt tea get tac cct tac gga tct gtt a 
Gly Ser Ala Tyr Pro Tyr Gly Ser Val T 
70 75 



teg acc cgc tat ttc ate 
Ser Thr Arg Tyr Phe He 
80 



ccg teg ggt tgg cag age gga aat tec aat\ tat gac tac gca gcg ate 
Pro Ser Gly Trp Gin Ser Gly Asn Ser Asn VTyr Asp Tyr Ala Ala He 
85 90 \95 100 



gag etc age cag ccg ate ggc aat acc gtc 
Glu Leu Ser Gin Pro lie Gly Asn Thr Val 
105 110 



tac acc get tea teg ctt gca gga gca ggc gtg 
Tyr Thr Ala Ser Ser Leu Ala Gly Ala Gly Val 
120 125 




tat ttc gga tat tea 
Tyr Phe Gly Tyr Ser 
115 



cc ate age gga tat 
hr lie Ser Gly Tyr 
130 



cca gga gac aaa aca aca ggc acc cag tgg caa atg tec gga acg ate 
Pro Gly Asp Lys Thr Thr Gly Thr Gin Trp Gin Met\ Ser Gly Thr lie 
135 140 \14b 



528 



576 



624 



672 



720 



get gtt tea gaa acg tat aaa ctg caa tat gcg ate gac aca tac gga 
Ala Val Ser Glu Thr Tyr Lys Leu Gin Tyr Ala lie As\> Thr Tyr Gly 
150 155 160 



768 



ggt caa age ggt tec ccg gta tat gag aaa age agt tea &gg aca aac 
Gly Gin Ser Gly Ser Pro Val Tyr Glu Lys Ser Ser Ser Tvrg Thr Asn 
165 170 175 \ 180 



816 



tgc age ggc cca tgc teg ctg gee gtt cat acg aac ggc gtg U^c gga 



864 



7 



Cys Ser taly Pro Cys Ser Leu Ala Val His Thr Asn Gly Val Tyr Gly 
\ 185 190 195 



gga tec tat tac aac aga ggc acc cgc att acg aaa gaa gta ttt gat 
Gly Ser SeV Tyr Asn Arg Gly Thr Arg lie Thr Lys Glu Val Phe Asp 
\ 200 205 210 



912 



aat ttc aca age tgg aaa aac age gca cag 
Asn Phe Thr s\r Trp Lys Asn Ser Ala Gin 
215 



<210> 6 

<211> 314 

<212> PRT 

<213> Bacillus li 



942 



<400> 6 

Met Ala Lys Asn Gly 
-90 



lie Ser lie Phe Ser 
-75 

Pro His Thr Pro Val 
-60 

Tyr Asp Pro Asn lie 
-40 

Phe Glu Gly Thr Gly 
-25 




iformis AC116 



VaJ\Ser Arg Val Phe lie Ala 
-85 



Ala Gin 
-65 



Ser GW He Tyr Ser 
-7( 

Ser Ser x ^sp Pro Ser 
-55 

Lys He As^ x Asn Asn 
-35 



Gly Leu He Gly 
-80 

Ala Ala Ser Ser 



Tyr Lys 
-50 



Pro Gly 
Gly Ala Tyr Ser 



Thr Pro Gly GSly Ser Val Gin 



Lys Glu Ser Pro Ala Gly Pro 
-10 

Ser Asp Glu Arg Thr Arg Val 
5 10 

Ala He Val His He Ser Ser 
25 



Pro Tyr\Ser 
-5 

Thr Asp Thr 



Pro Lys 
-1 



He Gly Pro Lys Thr Val Ala 
40 

Ala Ser Arg Ser Phe Ala Gly 
55 

Gly Ser Ala Tyr Pro Tyr Gly 
70 75 

Pro Ser Gly Trp Gin Ser Gly 
85 90 

Glu Leu Ser Gin Pro He Gly 
105 

Tyr Thr Ala Ser Ser Leu Ala 
120 



Ser He Gl 
30 

Thr Ala Gly 
45 

Thr Ala Thr 
60 

Ser Val Thr 



Asn Ser Asn 



Asn Thr Val 
110 

Gly Ala Gly 
125 




Ala Lys 
-15 

Ser Val 
1 

Phe Pro 



Thr Gly 



Val Tyr 
50 

Pro Gly 
65 



Ser Thr 
-45 

Lys Ala 
-30 

Pro Lys 

He Gly 

Tyr Arg 
20 

Trp Leu 
35 

Asp Thr 
Arg Asn 



Tyr As 
95 

Gly Tyr 



Val Thr 



Arg Tyr Phe He 



Tyr Ala Ala He 
100 




P\e Gly Tyr Ser 
115 

He 'Ser Gly Tyr 

reo 



Pro Gly Asp Lys Thr Thr Gly 
135 



Thr Gin Trp 
140 



Gin Met Ser GlAThr He 
145 



Ala Val Ser Glu Thr Tyr Lys Leu Gin Tyr Ala He 
150 155 160 



Asp Thr T^V Gly 



8 



Gly GlnlSer Gly Ser Pro Val Tyr Glu Lys Ser Ser Ser Arg Thr Asn 
16b \ 170 175 180 



Cys Ser Gdy Pro Cys Ser Leu Ala Val His Thr Asn Gly Val Tyr Gly 
185 190 195 



Gly Ser SeA Tyr Asn Arg Gly Thr Arg lie Thr Lys Glu Val Phe Asp 
\200 205 210 



Asn Phe Thr Ser Trp Lys Asn Ser Ala Gin 
215 \ 220 



<210> 7 

<211> 909 

<212> DNA 

<213> Bacillus pumiNlus B032 

<220> 

<221> CDS 

<222> ( 1 } . . (909) 



<220> 

<221> mat_peptide 
<222> (265) . . (909) 



<220> 

<221> sig_peptide 

<222> { 1 ) . . (78 ) 

<223> pro-peptide (79) 



\(264) 



<400> 7 

atg atg aaa aag gtg aaa atg Uta etc cct tct eta ctt gtt ttt ggt 

Met Met Lys Lys Val Lys Met l)eu Leu Pro Ser Leu Leu Val Phe Gly 
-85 \ -80 -75 



get tta agt gtg cct agt ttt gc<£ cat gec gca tct gat tea gtg eta 
Ala Leu Ser Val Pro Ser Phe Ala\ His Ala Ala Ser Asp Ser Val Leu 
-70 -65\ -60 



48 



96 



acg tct gat tat gac atg gtg act tct gat gga aag gtg ate tct tea 
Thr Ser Asp Tyr Asp Met Val Thr sW Asp Gly Lys Val lie Ser Ser 
-55 -50 \ -45 



144 



agt gat ttc cac aat gat acg aaa tcc\ ccc tea tec ttt gat aaa gtg 
Ser Asp Phe His Asn Asp Thr Lys Ser\Pro Ser Ser Phe Asp Lys Val 
-40 -35 \ -30 -25 



192 



gat gat eta tct tea act gtt ggt gaa aaa gta aaa cca eta tea aaa 
Asp Asp Leu Ser Ser Thr Val Gly Glu Lys\ Val Lys Pro Leu Ser Lys 
-20 -15\ -10 



240 



tat tta aaa gac ttt caa aca aaa gtc gtc afct gga gac gat ggt aga 
Tyr Leu Lys Asp Phe Gin Thr Lys Val Val Ilh Gly Asp Asp Gly Arg 
-5 -1 1 \ 5 



288 



aca aaa gta gca aat aca aga gtg gca cca tat aat tea att get tat 
Thr Lys Val Ala Asn Thr Arg Val Ala Pro Tyr As\ Ser lie Ala Tyr 
10 15 2 ON 



336 



act acg ttt ggc ggc tec age tgc acg ggg ace ctg a\t gec cct aac 
Thr Thr Phe Gly Gly Ser Ser Cys Thr Gly Thr Leu Il\ Ala Pro Asn 
25 30 35 \ 40 



384 



aaa att ttg aca aac gga cac tgc gtg tac aat aca gca tec aga agt 



432 



9 



Lys He Leu Tfyr Asn Gly His Cys Val Tyr Asn Thr Ala Ser Arg Ser 
45 50 55 



tat agt gca aaa gga teg gtg tat cca ggc atg aat gat agt act gcg 
Tyr Ser Ala Lys\Gly Ser Val Tyr Pro Gly Met Asn Asp Ser Thr Ala 
60\ 65 70 



480 



gtg aat ggc tea g^ca aat atg aca gag ttc tat gta cca age ggg tat 
Val Asn Gly Ser Ala Asn Met Thr Glu Phe Tyr Val Pro Ser Gly Tyr 
75 \ 80 85 



528 



ate aat aca ggt gcg\agc caa tat gat ttt gee gtg ate aaa aca gat 
He Asn Thr Gly Ala ^er Gin Tyr Asp Phe Ala Val He Lys Thr Asp 
90 \ 95 100 



576 



acg aac att ggc aat acV gtt ggt tac cgt tec ate cgt cag gtg aca 
Thr Asn He Gly Asn ThA Val Gly Tyr Arg Ser He Arg Gin Val Thr 
105 110\ 115 120 



624 



aac tta act ggg aca acg a>tt aaa att tct gga tat cca ggt gat aaa 
Asn Leu Thr Gly Thr Thr lie Lys He Ser Gly Tyr Pro Gly Asp Lys 
125 \ 130 135 



672 



atg aga tea act ggc aag atc\tcg cag tgg gag atg tea ggt cct gtg 
Met Arg Ser Thr Gly Lys lie \Ser Gin Trp Glu Met Ser Gly Pro Val 
140 \ 145 150 



720 



aca aga gaa gat acg aat etc gta tac tat atg att gat aca ttt agt 
Thr Arg Glu Asp Thr Asn Leu Ala Tyr Tyr Met He Asp Thr Phe Ser 
155 16Q 165 



768 



gga aat tea ggc tea gcg atg cta\ gat caa aat cag caa att gtt ggg 
Gly Asn Ser Gly Ser Ala Met Leu\ Asp Gin Asn Gin Gin He Val Gly 
170 175 \ 180 



816 



gtt cat aac gca ggg tat tea aac 
Val His Asn Ala Gly Tyr Ser Asn 
185 190 



jjgt acg att aat ggc ggt cca aaa 
Sly Thr He Asn Gly Gly Pro Lys 
195 200 



864 



gcg aca get gec ttt gtt gaa ttt atic aac tat gca aaa gcg caa 
Ala Thr Ala Ala Phe Val Glu Phe lite Asn Tyr Ala Lys Ala Gin 
205 \ 210 215 



909 



<210> 8 
<211> 303 
<212> PRT 

<213> Bacillus pumilus B032 
<400> 8 

Met Met Lys Lys Val Lys Met Leu Leu PrcXSer Leu Leu Val Phe Gly 
-85 -80 \ -75 

Ala Leu Ser Val Pro Ser Phe Ala His Ala ?Sla Ser Asp Ser Val Leu 
-70 -65 \ -60 

Thr Ser Asp Tyr Asp Met Val Thr Ser Asp GlyALys Val He Ser Ser 
-55 -50 V45 

Ser Asp Phe His Asn Asp Thr Lys Ser Pro Ser S&r Phe Asp Lys Val 
-40 -35 -30 \ -25 

Asp Asp Leu Ser Ser Thr Val Gly Glu Lys Val Lys \ro Leu Ser Lys 
-20 -15 \ -10 



Tyr Leu Lys Asp Phe Gin Thr Lys Val Val He Gly 



,Asp Gly Arg 



10 



Thr Lys 
10 

Thr Thr 
25 



Arg Val Ala 
15 




Gly Asn 
170 

Val His 
185 



Ala Thr Ala Ala 



Pro Tyr Asn 
20 

Gly Thr Leu 
35 

Tyr Asn Thr 
50 

Gly Met Asn 



Phe Tyr Val 



Phe Ala Val 
100 

Arg Ser lie 
115 

Ser Gly Tyr 
130 

Trp Glu Met 



Tyr Met lie 



Gin Asn Gin 
180 

Thr lie Asn 
195 



sn Tyr Ala 
210 



Ser lie Ala Tyr 



lie Ala Pro Asn 
40 

Ala Ser Arg Ser 
55 

Asp Ser Thr Ala 
70 

Pro Ser Gly Tyr 
85 

lie Lys Thr Asp 



Arg Gin Val Thr 
120 

Pro Gly Asp Lys 
135 

Ser Gly Pro Val 
150 

Asp Thr Phe Ser 
165 

Gin lie Val Gly 



Gly Gly Pro Lys 
200 

Lys Ala Gin 
215 



<210> 9 
<211> 954 
<212> DNA 

<213> Bacillus 1 ichenif ormis CDJ31 

<220> 

<221> CDS 

<222> (1) . . (954 ) 

<220> 

<221> mat_peptide 
<222> (289) . . (954) 



<220> 

<221> sig_peptide 

<222> (1) . . (84) 

<223> pro-peptide (85) 



(288) 



<400> 9 

atg aaa aaa agt gtg aca cgc gta tta atg gcc ggt ctt at>( 

Met Lys Lys Ser Val Thr Arg Val Leu Met Ala Gly Leu lie 

-95 -90 -85 



11 



tct att tat tct 
Ser lie Tyr Ser 
-80 



^tg ggc ate gac tec get caa get gca tea teg ccg 
st Gly lie Asp Ser Ala Gin Ala Ala Ser Ser Pro 
-75 -70 -65 



cat act cct gtc tea age gat cct tea tac aag ccc gac tea tec gca 

His Thr Pro Val Sen Ser Asp Pro Ser Tyr Lys Pro Asp Ser Ser Ala 

-60\ -55 -50 

age tat gat cct get a\tt aaa ace aac aaa aac ggc gee tat tea aaa 

Ser Tyr Asp Pro Ala lie Lys Thr Asn Lys Asn Gly Ala Tyr Ser Lys 

-45 \ -40 -35 



gca ttt gaa ggt aca gga 
Ala Phe Glu Gly Thr Gly 
-30 




aa eta gac get ccc ctt tat cag gaa aaa 
ys Leu Asp Ala Pro Leu Tyr Gin Glu Lys 
-25 -20 



age aaa cca ace aaa aaa tea cct gee gga cca cgt tac age ccc aaa 
Ser Lys Pro Thr Lys Lys SeApro Ala Gly Pro Arg Tyr Ser Pro Lys 
-15 -10 \ -5 -1 



tec gtg att ggt tct gat gaa cc 

Ser Val lie Gly Ser Asp Glu Arc? 

1 5 

tat cca tac aga gcg ate gtg cat 

Tyr Pro Tyr Arg Ala lie Val His 
20 



acg aga gtg aca aac act acc gca 

Thr Arg Val Thr Asn Thr Thr Ala 

10 15 

att tea age age ate ggg tct tgc 

Ii\e Ser Ser Ser lie Gly Ser Cys 

2\ 30 



96 



14 4 



192 



240 



288 



336 



384 



acc ggc tec ctg ate ggt ccg aaa acg 
Thr Gly Ser Leu lie Gly Pro Lys Thr 
35 40 



jtg gca acg gee gga cac tgc 
* il Ala Thr Ala Gly His Cys 
45 



132 



att tat gac aca gcg age ggg tea ttc gcc\gga acc get acc gtt tct 
lie Tyr Asp Thr Ala Ser Gly Ser Phe Ala >Gly Thr Ala Thr Val Ser 
50 55 \ 60 



480 



ccg gga egg aac ggt tea aca tat ccg tac gc 
Pro Gly Arg Asn Gly Ser Thr Tyr Pro Tyr G±} 
65 70 7^ 



tea gtt aca tea acc 
Ser Val Thr Ser Thr 
80 



528 



cgc tat ttc ate ccg tea ggc tat cga age gga 
Arg Tyr Phe lie Pro Ser Gly Tyr Arg Ser Gly 
85 90 



aat teg aat tac gac 
\sn Ser Asn Tyr Asp 
95 



576 



tac gga gee ata gag etc age cag ccg ate ggc aaa acc gtc ggg tat 
Tyr Gly Ala lie Glu Leu Ser Gin Pro lie Gly Asn\ Thr Val Gly Tyr 
100 105 \ 110 



624 



ttc gga tat tec tac acc acc teg tct etc gtt ggg tV:a age gtt acc 
Phe Gly Tyr Ser Tyr Thr Thr Ser Ser Leu Val Gly S^r Ser Val Thr 
115 120 



672 



ate ate gga tat cca ggc gac aaa aca teg ggc acc caa\tgg cag atg 
He He Gly Tyr Pro Gly Asp Lys Thr Ser Gly Thr Gin \rp Gin Met 
130 135 140 



720 



tec gga aat ate gee gtc tea gaa aca tat aaa ctg caa taV gcg ate 
Ser Gly Asn He Ala Val Ser Glu Thr Tyr Lys Leu Gin Tyr\ Ala He 
145 150 155 \ 160 



768 



gac aca tac gga ggg cag age ggc tct ccc gta tat gag gcg atac age 
Asp Thr Tyr Gly Gly Gin Ser Gly Ser Pro Val Tyr Glu Ala Se\ Ser 
165 170 111 



816 



tec aga acg aat tgc age ggc cca tgt teg ctg gee gtt cat acg ^et 
Ser Arg Thr Asn Cys Ser Gly Pro Cys Ser Leu Ala Val His Thr As 



864 



12 



185 



190 



ggg gtg tac ggs gga tct tea tac aac aga ggc acc egg att aca aaa 
Gly Val Tyr GlyyGly Ser Ser Tyr Asn Arg Gly Thr Arg He Thr Lys 
195 \ 200 205 



912 



gaa gta ttc gat aat ttg aca aac tgg aaa aac age gec caa 
Glu Val Phe Asp Asn Leu Thr Asn Trp Lys Asn Ser Ala Gin 
210 \ 215 220 



954 



<210> 10 
<211> 318 
<212> PRT 
<213> Bacillus licheni f ormi s CDJ31 



<400> 10 \ 

Met Lys Lys Ser Val Thr Ar\ Val Leu Met Ala Gly 
-95 -90\ -85 



Leu He Gly He 



Ser He Tyr Ser Met Gly He &sp Ser 
-80 -75 



Ala Gin 
-70 



Ala Ala Ser 



Ser Pro 
-65 



His Thr Pro Val Ser Ser Asp Pro\Ser 
-60 



Tyr Lys 
-55 



Pro Asp Ser 



Ser Ala 
-50 



Ser Tyr Asp Pro Ala He Lys Thr Asn Lys Asn Gly 
-4 5 -4 X 0 



Ala Phe Glu Gly Thr Gly Lys Leu Asp > 
-30 -25 



\la Pro Leu 



Ala Tyr 
-35 

Tyr Gin 
-20 



Ser Lys 
Glu Lys 



Ser Lys Pro Thr Lys Lys Ser Pro Ala 
-15 -10 



Gly Pro Arg Tyr Ser 
-5 



Pro Lys 
-1 



Ser Val He Gly Ser Asp Glu Arg Thr 
1 5 



Arg \Val 
10 



Thr Asn Thr 



Thr Ala 
15 



Tyr Pro Tyr Arg Ala He Val His He 

20 25 

Thr Gly Ser Leu He Gly Pro Lys Thr 

35 40 

He Tyr Asp Thr Ala Ser Gly Ser Phe 

50 55 



Ser Ser Ser lie Gly Ser Cys 

\ 30 

Val AlaVhr Ala Gly His Cys 

\ " 

Ala Gly Th\ Ala Thr Val Ser 
60\ 



Pro Gly Arg Asn Gly Ser Thr Tyr Pro 
65 70 



Tyr Gly 
75 



Ser 



Val Thr Ser Thr 
80 



Arg Tyr Phe He Pro Ser Gly Tyr Arg 
85 



Ser Gly 
90 



Asn 



Ser\Asn Tyr Asp 
95 



Tyr Gly Ala He Glu Leu Ser Gin Pro He Gly Asn 

100 105 

Phe Gly Tyr Ser Tyr Thr Thr Ser Ser Leu Val Gly 

115 120 

He He Gly Tyr Pro Gly Asp Lys Thr Ser Gly Thr 

130 135 140 



Thr Va\L Gly Tyr 
110\^ 

Ser Ser V«al Thr 
125 

Gin Trp GlnXMet 



Ser Gly Asn He Ala Val Ser Glu Thr 
145 150 



Tyr Lys 
155 



Leu 



Gin Tyr Ala 1 1\ 
160\ 



Asp Thr Tyr Gly Gly Gin Ser Gly Ser Pro Val Tyr Glu Ala Ser Ser 



13 




175 



Ser Arg Thr AsVi Cys Ser Gly Pro Cys Ser Leu Ala Val His Thr Asn 
isk 185 190 

Gly Val Tyr Gly\Gly Ser Ser Tyr Asn Arg Gly Thr Arg lie Thr Lys 

195 \ 200 205 

Glu Val Phe Asp TVten Leu Thr Asn Trp Lys Asn Ser Ala Gin 

210 \ 215 220 



<210> 11 
<211> 906 
<212> DNA 

<213> Bacillus pumilu 

<220> 
<221> CDS 
<222> (1) . . (906) 

<220> 

<221> mat_pept ide 
<222> (262) . . (906) 

<220> 

<221> sig_pept ide 
<222> ( 1 ) . . (75 ) 
<223> pro-peptide (76) 

<400> 11 

atg aaa aag gtg aaa aaa tta ate act tct eta etc gtt ttt ggt get 

Met Lys Lys Val Lys Lys Leu lie PVo Ser Leu Leu Val Phe Gly Ala 

-85 -80 \ -75 



tta agt gtg cct agt ttt gec cat gca 

Leu Ser Val Pro Ser Phe Ala His Ala 
-70 -65 

tct 



gca tct gat tea gta ctt acg 
la Ser Asp Ser Val Leu Thr 
-60 



gat tat gac atg gtg act tct gac gga aag gtg att tct tea get 

Ser Asp Tyr Asp Met Val Thr Ser Asp GlyVLys Val lie Ser Ser Ala 
_ 5 5 _c;n \_ yi c _/in 



-50 



y 

tdc 



40 



gac ttc cac aac gat atg aaa acc ccc tea toe ttt gac aaa gtg gat 
Asp Phe His Asn Asp Met Lys Thr Pro Ser Ser Phe Asp Lys Val Asp 
-35 -30 \ -25 



gat etc tct tct act att ggc gaa aaa gta aaa cca etc aca aca tat 

Asp Leu Ser Ser Thr lie Gly Glu Lys Val Lys Pno Leu Thr Thr Tyr 

-20 -15 \ -10 

tta aaa gac ttt caa aca aaa gta gtc att gga gac gat ggt aga aca 

Leu Lys Asp Phe Gin Thr Lys Val Val lie Gly Asp Asp Gly Arg Thr 

-5 -11 5 



aaa gtg acg aat aca aga gta gca ccc tat aat tct att\ get tat att 
Lys Val Thr Asn Thr Arg Val Ala Pro Tyr Asn Ser IleVla Tyr lie 
10 15 20 \ 25 



aca ttt ggt gga tct age tgc act gga aca etc att get cc'a aac aaa 
Thr Phe Gly Gly Ser Ser Cys Thr Gly Thr Leu He Ala Pro Asn Lys 
30 35 \ 40 



ata ttg aca aac gga cac tgc gtc tac aat aca gee aca aga a\gt tat 
He Leu Thr Asn Gly His Cys Val Tyr Asn Thr Ala Thr Arg Ser Tyr 



14 



50 55 

agt gca aaa ggg tct gtc tac cca ggc atg aat gac age acg get gtg 480 

'Ser Ala Lys Gly. Ser Val Tyr Pro Gly Met Asn Asp Ser Thr Ala Val 
60 \ 65 70 



aac ggc tea gca aac atg ace gaa ttc tat gta cca age gga tat ate 528 
Asn Gly Ser Ala Met Thr Glu Phe Tyr Val Pro Ser Gly Tyr lie 

75 \ 80 85 



aac acg ggg gcg agt\caa tat gat ttt gec gtc att aaa aca gat acg 576 

Asn Thr Gly Ala Ser Gin Tyr Asp Phe Ala Val lie Lys Thr Asp Thr 

90 \05 100 105 

aac att gga aat acg gta ggc tat cgc tct att cgt caa gtg aca aat 624 

Asn lie Gly Asn Thr VaAdy Tyr Arg Ser lie Arg Gin Val Thr Asn 

110 \ 115 120 



eta aca ggt aca acg att aaa att tct gga tat cca ggt gat aaa atg 
Leu Thr Gly Thr Thr lie Lys. lie Ser Gly Tyr Pro Gly Asp Lys Met 
125 \ 130 135 



c\tc 



672 



aga teg act ggc aaa gtg tea aaa tgg gaa atg tea ggt cca gtc acg 720 
Arg Ser Thr Gly Lys Val Ser Gin Trp Glu Met Ser Gly Pro Val Tht: 
14 0 14^ 150 



aga gaa gat acg aat etc gca tac\tat acg ate gat aca ttt age gga 768 

Arg Glu Asp Thr Asn Leu Ala Tyr Tyr Thr lie Asp Thr Phe Ser Gly 

155 160 \^ 165 

aac tct ggc tct gcg atg eta gat cag aac caa caa ate gtc ggg gtc 816 

Asn Ser Gly Ser Ala Met Leu Asp Gin Asn Gin Gin lie Val Gly Val 

170 175 \ 180 185 



cat aat gcg ggt tat tea aat gga acg ate aac ggt gga cca aaa gcg 864 
His Asn Ala Gly Tyr Ser Asn Gly Thr I\le Asn Gly Gly Pro Lys Ala 
190 195 200 

act get gee ttt gtt gaa ttt ate aac tat gcg aag gcg caa 906 
Thr Ala Ala Phe Val Glu Phe lie Asn TyA Ala Lys Ala Gin 
205 210 \ 215 

<210> 12 
<211> 302 
<212> PRT 

<213> Bacillus pumilus JA96 
<400> 12 

Met Lys Lys Val Lys Lys Leu lie Pro Ser Leu L^eu Val Phe Gly Ala 
-85 -80 \ -75 

Leu Ser Val Pro Ser Phe Ala His Ala Ala Ser Asp\Ser Val Leu Thr 
-70 -65 -60 

Ser Asp Tyr Asp Met Val Thr Ser Asp Gly Lys Val lie Ser Ser Ala 
-55 -50 -45 \ -40 

Asp Phe His Asn Asp Met Lys Thr Pro Ser Ser Phe AspNLys Val Asp 
-35 -30 \ -25 

Asp Leu Ser Ser Thr He Gly Glu Lys Val Lys Pro Leu Th\r Thr Tyr 
-20 -15 -li 

Leu Lys Asp Phe Gin Thr Lys Val Val He Gly Asp Asp Gly ^rg Thr 
-5 -11 5 



15 



Lys Val 
10 

Thr Phe 



lie Leu 



Ser Ala 



A s n G 1 y 
75 

Asn Thr 
90 

Asn He 



Leu Thr 



Arg Ser 



Arg Glu 
155 

Asn Ser 
170 

His Asn 



Thr Aan 



Val Ala Pro 



Cys Thr Gly 



Cys Val Tyr 
50 

Tyr Pro Gly 
65 



Tyr Asn 
20 

Thr Leu 
35 




Ser He Ala Tyr 



He Ala Pro Asn 

40 



Asn Thr Ala Thr Arg Ser 
55 

Met Asn Asp Ser Thr Ala 
70 



Tyr Val 



Ala Val 
100 

Ser He 
115 

Gly Tyr 



Glu Met 



Pro Ser Gly Tyr 
85 

He Lys Thr Asp 



Arg Gin Val Thr 
120 

Pro Gly Asp Lys 
135 

Ser Gly Pro Val 
150 

Asp Thr Phe Ser 
165 

Gin He Val Gly 



Gly Gly Pro Lys 
200 



He 
25 

Lys 
Tyr 
Val 
lie 



Thr 
105 

Asn 



Met 



Thr 



Gly 



Val 
185 

Ala 



Thr Ala 



Ala Phe 
205 



Val Glu 



Phe He Asn 
210 



T\Ar Ala 



Lys Ala Gin 
215 



<210> 13 
<211> 939 
<212> DNA 

<213> Bacillus subtilis IS75 

<220> 

<22i> CDS 

<222> (1) . . (939) 

<220> 

<221> mat_jpept ide 
<222> (280) . . (939) 

<220> 

<221> sig_peptide 
<222> (1) . . (102) 
<223> pro-peptide (103) . 



(279) 



<400> 13 

atg aaa tta gtt cca aga ttc aga aaa caa tgg ttc get tac\ tta acg 

Met Lys Leu Val Pro Arg Phe Arg Lys Gin Trp Phe Ala Tyr N^eu Thr 

-90 -85 -80 



48 



gtt ttg tgt ttg get ttg gca gca gcg gtt tct ttt ggc gta cca gca 96 



16 



Val Leu Cyfe Leu Ala Leu Ala Ala Ala Val Ser Phe Gly Val Pro Ala 
-75 -70 -65 



aaa gcg gca\ gag aac ccg caa act tct gta teg aat acc ggt aaa gaa 
Lys Ala Ala\Glu Asn Pro Gin Thr Ser Val Ser Asn Thr Gly Lys Glu 
-60 \ -55 -50 



144 



get gat get a^g aaa aac caa acg tea aaa gca gat cag gtt tec gec 
Ala Asp Ala ThY Lys Asn Gin Thr Ser Lys Ala Asp Gin Val Ser Ala 
-45 \ -40 -35 -30 



cct tat gag gga acc gga aaa aca agt aaa teg tta tac ggc ggc caa 
Pro Tyr Glu Gly T'hr Gly Lys Thr Ser Lys Ser Leu Tyr Gly Gly Gin 
-2*5 -20 -15 



192 



24 0 



acg gaa ctg gaa aaa\aac att caa acc tta cag cct teg age att ate 
Thr Glu Leu Glu Lys Asn lie Gin Thr Leu Gin Pro Ser Ser He He 
-10 \ -5 -11 



288 



gga act gat gaa cgc acc\aga ate tec age acg aca tct ttt cca tat 
Gly Thr Asp Glu Arg ThrVrg He Ser Ser Thr Thr Ser Phe Pro Tyr 
5 \l 0 15 



aga gca acc gtt caa ctg tea ate aag tat ccc aac act tea age act 
Arg Ala Thr Val Gin Leu Senile Lys Tyr Pro Asn Thr Ser Ser Thr 
20 25 \ 30 35 



336 



384 



tat gga tgt acc gga ttt tta gtsp aat cca aat aca gtc gtc acg get 
Tyr Gly Cys Thr Gly Phe Leu Val Asn Pro Asn Thr Val Val Thr Ala 
40 \ 45 50 



432 



gga cat tgt gtg tac age cag gat Gat gga tgg get teg acg ata acc 
Gly His Cys Val Tyr Ser Gin Asp hVs Gly Trp Ala Ser Thr lie Thr 
55 0.0 65 



480 



gec gcg ccg ggc cgc aat ggt teg tca\tat ccg tac ggt act tat tea 
Ala Ala Pro Gly Arg Asn Gly Ser SerYTyr Pro Tyr Gly Thr Tyr Ser 
70 75 \ 80 



528 



ggc acg atg ttt tac tec gtc aaa gga tgg acg gaa age aaa gac acc 
Gly Thr Met Phe Tyr Ser Val Lys Gly Trp Thr Glu Ser Lys Asp Thr 
85 90 \ 95 



576 



aac tat gat tac gga get att aaa tta aac g^rt tct cct gga aac acg 
Asn Tyr Asp Tyr Gly Ala lie Lys Leu Asn Gly Ser Pro Gly Asn Thr 
100 105 11 X 0 115 



624 



gtt ggc tgg tac ggc tac egg act aca aac age 
Val Gly Trp Tyr Gly Tyr Arg Thr Thr Asn Ser 
120 125 



age agt ccc gtg ggc 
\er Ser Pro Val Gly 
130 



672 



ctt tec teg tea gtg aca gga ttc cca tgt gac aaa\ acc ttt ggc acg 
Leu Ser Ser Ser Val Thr Gly Phe Pro Cys Asp LysVhr Phe Gly Thr 
135 140 \ 145 



720 



atg tgg tct gat aca aag ccg att cgc tec get gaa acg, tat aag ctg 
Met Trp Ser Asp Thr Lys Pro lie Arg Ser Ala Glu Thr\Tyr Lys Leu 
150 155 160 



768 



acc tat aca acc gat acg tac ggc tgc caa age ggc teg cc\ gtt tat 
Thr Tyr Thr Thr Asp Thr Tyr Gly Cys Gin Ser Gly Ser Pro\val Tyr 
165 170 175 



816 



cga aac tac agt gat aca ggg cag aca get att gec att cac acg aac 
Arg Asn Tyr Ser Asp Thr Gly Gin Thr Ala He Ala He His Thr\Asn 
180 185 190 \95 



864 



17 



gga gga teg taa tat aac ttg gga aca agg gtg acg aac gat gta ttc 

Gly Gly Ser Ser Tyr Asn Leu Gly Thr Arg Val Thr Asn Asp Val Phe 
200 205 210 

aac aat att caa \tat tgg gca aat caa 

Asn Asn lie Gin Tyr Trp Ala Asn Gin 
215 \ 220 



<210> 14 
<211> 313 
<212> PRT 
<213> Bacillus subtills 



<4 00> 14 

Met Lys Leu Val Pro Arg 
-90 

Val Leu Cys Leu Ala Leu 
-75 

Lys Ala Ala Glu Asn Pro 
-60 



IS75 



^Phe Arg Lys 
-85 

Al\a Ala Ala 
■70 

Gin \hr Ser 
■55 




Gin Trp Phe Ala 



Val Ser 



Val Ser 



Phe Gly 
-65 

Asn Thr 
-50 



Ala Asp Ala Thr Lys Asn Gin Th\ Ser 
-45 -40 

Pro Tyr Glu Gly Thr Gly Lys Thr 
-25 

Thr Glu Leu Glu Lys Asn 
-10 

Gly Thr Asp Glu Arg Thr 
5 

Arg Ala Thr Val Gin Leu 
20 25 

Tyr Gly Cys Thr Gly Phe 
40 

Gly His Cys Val Tyr Ser 
55 

Ala Ala Pro Gly Arg Asn 
70 

Gly Thr Met Phe Tyr Ser 
85 

Asn Tyr Asp Tyr Gly Ala 
100 105 

Val Gly Trp Tyr Gly Tyr 
120 



Tyr Leu Thr 
-80 

Val Pro Ala 



Gly Lys Glu 



Val Ser Ala 
-30 

Gly Gly Gin 
-15 

Ser He He 
1 

Phe Pro Tyr 



Ser Ser Thr 

35 



Leu Ser Ser Ser Val Thr 
135 




Gly Phe Pro 
140 



Cys Asp Lys Thr 



Gly Asn Thr 
115 

Pro Val Gly 
130 



Phe Gly Thr 
14V 



Met Trp Ser Asp Thr Lys Pro He Arg Ser Ala Glu Thr Tyr \Lys Leu 

150 155 160 

Thr Tyr Thr Thr Asp Thr Tyr Gly Cys Gin Ser Gly Ser Pro Va\L Tyr 

165 170 175 



18 




Arg Asn\ Tyr Ser Asp Thr Gly Gin Thr Ala He Ala He His Thr Asn 
180 \ 185 190 195 

Gly Gly Ser Ser Tyr Asn Leu Gly Thr Arg Val Thr Asn Asp Val Phe 
\ 200 205 210 

Asn Asn lie. Gin Tyr Trp Ala Asn Gin 
\215 " 220 



<210> 15 
<211> 4 
<212> PRT 
<213> 



Sequence 



<220> 

<223> Variation 

<400> 15 
Glu Lys Ala Ser 
1 



<210> 16 

<211> 6 

<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Variation 
<400> 16 

Ser Glu Lys Ala Ser Thr 
1 5 



<210> 17 
<211> 4 
<212> PRT 
<213> 



Sequence 



<220> 

<223> Variation 

<400> 17 

Ser Glu Glu Thr 

1 

<210> 18 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<221> misc_feature 
<222> (1) ... (38) 
<223> n - A, T, C or G 



<400> 18 

ggatggagaa gcggaaacac naaytaygay tayggngc 



38 



<210> 19 
<211> 10 



19 




# 



<212> PRT 

<213> Artificial Sequence 

<220> \ 
<223> Variation 



<400> 19 \ 

Gly Trp ArgVer Gly Asn Tyr Asp Tyr Gly 
1 \ 5 10 

<210> 20 
<211> 2 8 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 



<221> misc_feature 
<222> 12, 15 

<223> n = deoxy Inos ine 

<221> raisc^feature 
<222> 18,21 24 
<223> n = A,T,C or G 

<400> 20 

cccaagcttg tngynacngc nggncayt 



<210> 21 

<211> 6 

<212> PRT 
<213> 



Sequence 



<220> 

<223> Variation 



<221> VARIANT 

<222> 2<223> Xaa = Ala or Val 
<400> 21 

Val Xaa Thr Ala Gly His 
1 5 

<210> 22 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<221> misc_feature 
<222> (1) ... (36) 
<223> n = A,T,C or G 

<400> 22 

gaataccggt gaaccgcttt gncmnccrta ngtrtc 

<210> 23 
<211> 12 
<212> PRT 

<213> Artificial Sequence 



20 



# 



<220>\ 
<223>\Variation 



<221> VARIANT 
<222> 5 

<223> Xaa\ = Gly or Cys or Trp 
<400> 23 

Asp Thr Tyr\Gly Xaa Gin Ser Gly Ser Pro Val Phe 
1 \ 5 10 

<210> 24 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<221> misc_f eature 
<222> {1 ) ... (26) 
<223> n = A, T, C or G 

<400> 24 

gctctagagt ydatngcncc rts v artc 

<210> 25 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Variation 



26 



<221> VARIANT 
<222> 6 

<223> Xaa = Glu or Lys 
<400> 25 

Asp Tyr Gly Ala lie Xaa 
1 5 

<210> 26 
<211> 143 
<212> DNA 
<213> Bacillus 

<400> 26 

gcgtctatga cacggcaagc cgatcattcg cgggaacc^fc caccgtttcc ccgggacgaa 

acggttcagc ttacccttac ggatctgtta catcgaccc\[ ctatttcatc ccgtcgggtt 
ggcagagcgg aaattccaat tat 

<210> 27 
<211> 48 
<212> PRT 
<213> Bacillus 



60 
120 
143 



<400> 27 

Cys Val Tyr Asp Thr Ala Ser Arg Ser Phe Ala Gly ThrVAla Thr Val 

1 5 10 \ 15 

Ser Pro Gly Arg Asn Gly Ser Ala Tyr Pro Tyr Gly Ser v\l Thr Ser 

20 25 30\ 

Thr Arg Tyr Phe lie Pro Ser Gly Trp Gin Ser Gly Asn Ser\Asn Tyr 

35 40 45 



21 




<213> Bacillus 
<400> 28 

ga tcgagctc\ agccagccga tcggcaatac cgtcggatat ttcggatatt catacaccgc 
ttcatcgctt ucaggagcag gcgtgaccat cagcggatat ccaggagaca aaacaacagg 
cacccagtgg aaaatgtccg gaacgatcgc tgtttcagaa acgtataaac tgcaatatgc 
gate 



60 
120 
180 
184 



<210> 29 

<211> 61 

<212> PRT 

<213> Bacillus 



<400> 29 

lie Glu Leu Ser Glh Pro lie Gly Asn Thr Val 

1 5 \ 10 

Ser Tyr Thr Ala Server Leu Ala Gly Ala Gly 

20 \ 25 

Tyr Pro Gly Asp Lys Thr Thr Gly Thr Gin Trp 

35 \ 40 

lie Ala Val Ser Glu Thr\Tyr Lys Leu Gin Tyr 
50 

<210> 30 
<211> 143 
<212> DNA 
<213> Bacillus 

<400> 30 

gcatttatga cacagcgagc gggtcatteg ccggaaccgc 

aeggttcaac atatcegtae ggatcagtt^a catcaacccg 

ategaagegg aaattcgaat tac 

<210> 31 
<211> 48 
<212> PRT 
<213> Bacillus 

<400> 31 

Cys lie Tyr Asp Thr Ala Ser Gly Ser P 1 
15 1 
Ser Pro Gly Arg Asn Gly Ser Thr Tyr Pr<\ Tyr 

20 25 
Thr Arg Tyr Phe lie Pro Ser Gly Tyr Arg ^er 
35 40 

<210> 32 
<211> 184 
<212> DNA 
<213> Bacillus 

<400> 32 

catagagctc agccagccga tcggcaacac egtegggtat 
ctcgtctctc gttgggtcaa gcgttaccat categgatat 
cacccaatgg cagatgtccg gaaatatege cgtctcagaa 
gate 

<210> 33 
<211> 61 
<212> PRT 
<213> Bacillus 



Gly Tyr Phe Gly Tyr 
15 

Val Thr lie Ser Gly 
30 

Gin Met Ser Gly Thr 
45 

Ala He 
60 



tacegtttet ccgggacgga 
ccgtcaggc t 



Gly Thr Ala Thr Val 
15 

Gly Ser Val Thr Ser 
30 

Gly Asn Ser Asn Tyr 
45 




60 
120 
143 



ttaggatatt cctacaccac 
ccagtgcgaca aaacatcggg 
acatataaac tgcaatatgc 



60 
120 
180 
184 



22 




* 



<400> 33 

lie Glu Leu iSer Gin Pro lie Gly Asn Thr Val Gly Tyr Phe Gly Tyr 

1 \ 5 10 15 

Ser Tyr Thr \hr Ser Ser Leu Val Gly Ser Ser Val Thr lie lie Gly 

. 0 2 5 3 0 

Tyr Pro Gly Afep Lys Thr Ser Gly Thr Gin Trp Gin Met Ser Gly Asn 

35 \ 40 45 

lie Ala Val Ser Glu Thr Tyr Lys Leu Gin Tyr Ala lie 
50 \ 55 60 



<210> 34 
<211> 19 
<212> DNA 
<213> Bacillus 



<400> 34 
cgtaagggta agctgaac<5 



19 



<210> 35 
<211> 23 
<212> DNA 
<213> Bacillus 



<400> 35 
caggagacaa aacaacagca ggc 1 



23 



<210> 36 
<211> 18 
<212> DNA 
<213> Bacillus 



<400> 36 

gtcccggaga aacggtag 



18 



<210> 37 
<211> 20 
<212> DNA 
<213> Bacillus 



<400> 37 

caccacctcg tctctcgttg 



20 



<210> 38 
<211> 29 
<212> DNA 
<213> Bacillus 

<220> 

<221> misc_f eature 

<222> 18,21 

<223> Xaa = deoxy Inos ine 

<221> misc_feature 
<222> 27 

<223> n = A, G, C or T 



<400> 38 

gctctagacg tyttrtcncrn nggrwancc 



29 



<210> 39 
<211> 7 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Variation 



23 




<22lV VARIANT 
<222>\ 2 

<223>Vaa = is Tyr or Phe 

<221> VARIANT 
<222> 4 

<223> XaaV is Gly or Cys 
<4 00> 3 9 

Gly Xaa Pro Aaa Asp Lys Thr 
1 \ 5 

<210> 40 

<211> 29 

<212> DNA 

<213> Artificial 

<220> 

<223> Primer 



<221> mi s c_f ea ture 
<222> 12, 15, 21 
<223> n = is deoxylnosine 

<400> 40 

cccaagcttg tngtnathgg ngayg^tygg 

<210> 41 
<211> 8 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Variation 
<400> 41 

Val Val He Gly Gly Asp Asp Gly 
1 5 

<210> 42 

<211> 29 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 

<400> 42 

gcacggaccg ttgcagttcg ttctggagc 

<210> 43<211> 33 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 



<400> 43 

ccggcaaagt gaatgaaaca aaggaaaaag egg 



<210> 44 
<211> 31 
<212> DNA 



4 



<213> Artificial Sequence 

<220> 
<223> Pi 

<221> mi^cfeature 
<222> . . (31) 

<223> n - V\, T, C or G 

<400> 44 

atgcaccgga kggnnhatag gtccgaaaac c 31 

<210> 45 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 45 

ccctttaacc gcacagagtt t 21 



25 



